The in vitro delivery of NSAIDs across skin was in proportion to the delivery of essential fatty acids in the vehicle--evidence that solutes permeate skin associated with their solvation cages?
As part of our investigations into novel dual action topical anti-arthritis systems, the permeation of ibuprofen or ketoprofen plus eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) were determined from a fish oil vehicle across pig ear skin in vitro. The steady state fluxes of ibuprofen and ketoprofen were 9.17+/-1.98 microgram cm(-2)h(-1) and 6.12+/-2.39 microgram cm(-2)h(-1), respectively. At 24h, 5.7 microgram cm(-2) EPA and 3.1 microgram cm(-2) DHA permeated when the solute was ibuprofen; 1.4 microgram cm(-2) EPA and 1.0 microgram cm(-2) DHA when ketoprofen was the solute. At 12h, the ketoprofen/ibuprofen ratio of the moles permeated was 0.27, the ratio of EPA permeated simultaneously with ketoprofen and ibuprofen was 0.22 and the ratio of DHA permeated simultaneously with ketoprofen and ibuprofen was 0.24. We believe this is the first time that simultaneous permeation across skin of a solute and its vehicle has been determined purposefully. The data successfully demonstrated that simultaneous permeation of NSAIDs and essential fatty acids, EPA and DHA from a formulation containing fish oil is feasible. In addition, for both NSAIDs, the relative rates of permeation of EPA and DHA, were in proportion to their levels in the fish oil and the permeation rate of either fatty acid was higher when the permeation rate of the solute was greater. This suggested that the greater the rate of permeation of the NSAID, the greater the rate of permeation of the vehicle, and that a solute permeates skin complete with its vehicular solvation cage. This apparent relationship between solute and vehicle fluxes may be of more widespread significance to skin permeation experimentation.